T1 hypointensity of the spinal cord in multiple sclerosis.
It has recently been shown in multiple sclerosis (MS) that the volume of T1 hypointense lesions in the brain explains more of the variance in disability amongst patients than T2 lesion volume. T1 hypointense lesions may therefore represent areas of underlying pathology likely to be of functional significance, such as axonal loss. The spinal cord is a common area of involvement in MS and its dysfunction is likely to be responsible for much of the motor disability seen. Hence it serves as a useful model by which to examine the functional relevance of differing imaging sequences. We have therefore examined the relationship between T1 signal intensity in the spinal cord and disability in 60 patients with MS. We have also examined the relationship between T1 signal intensity and atrophy of the cord, as the latter is another potential marker of axonal loss. Sixty patients with MS underwent spinal cord imaging with a T1 weighted sequence to acquire axial sections of the cord at the C2 level. These sections were histogram matched to allow comparison of image intensity and a manual outlining technique was applied from which the mean cord intensity was calculated. Within the patient group there was a significant relationship between T1 signal intensity and disability as measured with the EDSS (r = -0.4, p < 0.005) and also between T1 signal intensity and atrophy (r = 0.36, p < 0.005). This study demonstrates that disability and atrophy are associated with a generalised reduction in cord signal on T1 weighted images. A lower T1 signal intensity in the spinal cord may be more pathologically specific than T2 hyperintensity and may represent underlying axonal loss, although gliosis and predominant white matter atrophy are alternative possibilities.